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SPECIFICATION 

1. TITLE OF THE INVENTION 
Semiconductor Apparatus 
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[Field of Industrial Application] 

The present invention relates to a semiconductor apparatus in which a 
plurality of semiconductor chips, which are electrically interconnected, are densely 
mounted. 

5 

[Related Art] 

Fig. 11 is an external perspective view showing a conventional semiconductor 
apparatus of this sort, and Fig. 12 is a front elevational view of that semiconductor 
apparatus. In the drawings, 1 indicates an insulative substrate on whose surface a 

10 wiring is formed, and on the reverse side thereof, there are formed a plurality of 
external electrodes 2, which connect with the outside electrically. These external 
electrodes 2 are electrically connected to the wiring on the surface. A plurality of 
semiconductor chips 3 are fixed on the surface of the insulative substrate 1. 

Fig. 13 is a perspective view showing a cross section of a portion of the 

15 semiconductor chip 3 mentioned above. The semiconductor chip 3 is configured 
such that a circuit section 5 having various functions (for example, active functions 
such as storage, computation, amplification, drive and the like) is formed in a silicon 
semiconductor substrate 4 having the shape of a rectangular parallelepiped of a 
planar form. On one of the faces are formed a plurality of electrodes 6 formed of a 

20 metal such as Al, Cu, Au, solder or the like. Then, through contact portions 7 
including a diffusion layer and a metal formed in the silicon semiconductor substrate 
4, the circuit portion 5 mentioned above is electrically connected to the electrodes 6 
on the surface. 

In the semiconductor apparatus shown in Fig. 11 and Fig. 12, by electrically 
25 connecting the electrodes 6 of each semiconductor chip 3 to the wiring formed on the 
insulative substrate l,the semiconductor chips 3 are each interconnected via the wiring 
on the insulative substrate 1, and the semiconductor chips 3 are each fixed to the 
insulative substrate 1. Although not shown in Fig. 11 nor Fig. 12, a sealing member is 
separately provided on the insulative substrate 1 in order to protect the semiconductor 
30 chips 3 and the wiring, which electrically interconnects them, from external 
environments. 

In a semiconductor apparatus thus configured, since the plurality of 
semiconductor chips 3 are electrically interconnected via the wiring on the insulative 
substrate 1, the circuit section 5 of each semiconductor chip 3 is combined, thereby 
35 configuring a circuit with more advanced functions, and signals can be transferred 
between the circuit thus obtained and the outside via the external electrodes 2 formed 
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on the insulative substrate 1. 

[Problems to be Solved by the Invention] 

Since a conventional semiconductor apparatuses mentioned above, adopts a 
5 configuration in which the semiconductor chips 3 are fixed on the insulative substrate 
1 by electrically connecting the electrodes 6 formed on one face of the semiconductor 
chips 3 to the wiring formed on the insulative substrate 1, a plurality of the 
semiconductor chips 3 have to be provided in a plane on the insulative substrate 1. 
However, with such a configuration, if the number of the semiconductor chips 3 
10 mounted on the insulative substrate I were to be increased in order to improve the 
functions and performance of the semiconductor apparatus, the area of the insulative 
substrate 1 would have to be increased accordingly, on top of which the wiring that 
interconnects each semiconductor chip 3 becomes longer, and attenuation and 
propagation delay of the electrical signals outputted from each semiconductor chip 3 
15 become greater, and the semiconductor chips 3 cannot be made to perform to their 
best potential. Therefore, in conventional semiconductor apparatuses, there was a 
problem in that the number of semiconductor chips could not be increased too much, 
and the functions of the semiconductor apparatuses could not be improved 
sufficiently. 

20 The present invention has been made to solve such problems, and makes it its 

object to obtain a semiconductor apparatus in which a drop in performance is kept 
small while many semiconductor chips can be mounted densely. 

[Means for Solving the Problem] 

25 In a first mode,a semiconductor apparatus according to the present invention 

is one where a plurality of semiconductor chips having an electrode extension 
conductor, each of which is formed such that an electrode extension conductor 
extending along the surface of a semiconductor chip is electrically connected to each 
of the electrodes formed on the surface of the semiconductor chip, are laid over one 

30 another such that the electrode extension conductors of adjacent semiconductor chips 
having an electrode extension conductor are electrically interconnected,thereby being 
fixed on an insulative substrate on which a wiring is formed, while the electrode 
extension conductor of the bottom-most semiconductor chip having an electrode 
extension conductor is electrically connected to the wiring on the insulative substrate, 

35 and the semiconductor chips are each electrically interconnected via the wiring on the 
insulative substrate, the electrode extension conductors and the electrodes. 
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In addition, in a second mode, a semiconductor apparatus according to the 
present invention is one where a plurality of polyhedral semiconductor chips, on 
whi ch electrodes are formed on a plu rality of surfaces. *n> laid over one another su~ch~ 
that the electrodes of adjacent semiconductor chips are electrically interconnected, 
and are fixed on an insulative substrate on which a wiring is formed, while the 
electrodes of the bottom-most semiconductor chip are electrically connected to the 
wiring on the insulative substrate, and the semiconductor chips are each electrically 
interconnected via the wiring on the insulative substrate and the electrodes. 

Further, in a third mode, a semiconductor apparatus according to the present 
invention is one where a first insulative substrate, on which a wiring is formed and 
which has a plurality of semiconductor chips, which are electrically interconnected via 
the wiring, fixed on the surface, is fixed on a second insulative substrate on which a 
wiring is similarly formed, and a plurality of structures, in which the first insulative 
substrate and the second insulative substrate are electrically connected, are laid over 
one another such that their respective second insulative substrates are electrically 
interconnected and are thus layered and fixed so as to electrically interconnect each 
of the semiconductor chips. 

[Operation of the Invention] 

In the first mode of the present inventions plurality of semiconductor chips 
are arranged in layers, and the semiconductor chips are each electrically 
interconnected via their respective electrodes and electrode extension conductors as 
well as via a wiring on an insulative substrate. In a case where a plurality of structures, 
m which a plurality of semiconductor chips are similarly layered, are arranged 
adjacent to one another on the same insulative substrate, the horizontally arrayed 
semiconductor chips are also electrically interconnected via their respective electrodes 
and electrode extension conductors. Therefore, the plurality of semiconductor chips 
are electrically interconnected, and are arranged three-dimensionally on the insulative 
substrate. 

In the second mode of the present invention, a plurality of semiconductor 
chips are arranged in layers on an insulative substrate, and the semiconductor chips 
are each electrically interconnected via their respective electrodes and a wiring on the 
insulative substrate. In a case where a plurality of structures, in which a plurality of 
sem.conductor chips are similarly layered, are arranged adjacent to one another on 
the same insulative substrate, the horizontally arrayed semiconductor chips are also 
electrically interconnected via the electrodes formed on their respective side-facing 
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surfaces. Therefore, the plurality of semiconductor chips are electncally 
interconnected, and are arranged three-dimensionally on the insulative substrate. 

In the third mode of the present invention, a plurality of first msulat.ve 
substrates,on which a plurality of semiconductor chips are electrically interconnected 
5 and fixed,are fixed in layers with a plurality of second insulative substrates m between, 
and the semiconductor chips are each electrically interconnected via wirings on the 
first insulative substrates and wirings on the second insulative substrates. Therefore, 
the plurality of semiconductor chips are electrically interconnected, and are arranged 
three-dimensionally. 

10 

[Embodiments] 

Fig 1 is a front elevational view showing a first embodiment of a 
semiconductor apparatus according to the present invention. In the figure, l indicates 
an insulative substrate on whose surface a wiring is formed. A plurality of external 
15 electrodes 2 that achieve an electrical connection with the outside are formed on the 
reverse side of this insulative substrate 1. These external electrodes 2 are electncally 
connected to the wiring on the other side. A plurality of structures, in wh.ch a 
plurality of semiconductor chips 8 having an electrode extension conductor are 
layered, are positioned on the surface of the insulative substrate 1 in an array so as to 

20 be adjacent to one another. 

Fig 2 is a perspective view showing the semiconductor chip 8 hav.ng an 
electrode extension conductor mentioned above. Fig. 3 shows a vertical cross 
sectional view of the semiconductor chip 8 having an electrode extension conductor. 
The semiconductor chip 8 having an electrode extension conductor is one that ,s 
25 configured by connecting an electrode extension conductor 9 to each electrode 6 of 
the semiconductor chip 3. The configuration of the semiconductor ch.p 3 .tself .s the 
same as in the case of a conventional apparatus. In other words, the semiconductor 
chip 3 is configured such that a circuit section 5 having various functions is formed m 
a silicon semiconductor substrate 4 having the shape of a rectangular parallelepiped 
30 of a planar form. On one of the faces are formed a plurality of the electrodes 6 
formed of a metal such as Al, Cu, Au, solder or the like. Then, through contact 
portions 7 including a diffusion layer and a metal formed in the silicon semiconductor 
substrate 4, the circuit portion 5 mentioned above is electrically connected to the 
electrodes 6 on the surface. The electrode extension conductor 9 mentioned above ,s 
35 formed of a conductor having some degree of mechanical strength, in general a metal 
such as Cu,and is formed along each surface of the semiconductor chip 3, on wh.ch 
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he efectrodes 6 are formed,s,arting f rom the top surface „„„„ „ 
the s, de surface so as ,o be bent in a U-shaped form. The electrode extern 
conductor 9 has the function of extending each of the connected eield (o 
ha isatany position of the main surface of the semiconductor substrate 4»ll 

such that ,t can connea w,th the electrode extension conductor ? of another 
semiconductor chip 3 through contact, pressure welding, fusing and the „ k e 

In the semiconductor apparatus shown in Fig. I, by having the elerrmH. 

conductor, which are la,d over one another, electrically interconnected and the 
^tom-most electrode extension conductor ? electrically connected to the w r o„ 

£Ks=it,TR zi— Te ™ 

o ™«rrr: conductor are mounKd in a ^-nsiona, .n^" 

lb, k " I" 8 member Sh ° Wn " "» fi * ure * ~'V P-vid!d on he 
■nsu a, ve substrate I so as to protect the semiconductor chips 3 and the wiring on the 
insulative substrate I from external environments. the wiring on the 

In the semiconductor apparatus thus configured, the pluralitv of 
semiconductor chips 3 arranged in layers on the insulative lbs rat ^ a^ le Lllv 
' H * mk °" d -° r <"•» * adiacent above and below o ,h e 1 

^conductor chips 3 are fixed in a three-dimensional arrangement o„X in U L 

T , ,! m ° Untin8 de " Si,y ° f ** chips 3 becomes greater th 

ength of the wiring between each of the semiconductor chips 3 becomes sho™ 
ac ordingly, and the propagation delay and attenuation of the electrta sta 
outputted from the semiconductor chips 3 are suppressed * 
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In the embodiment above, a case where the electrode extension conductors 9 
of the bottom-most semiconductor chips 3, which are arranged three<limens.onally, 
are directly connected electrically to the wiring on the insulative substrate 1 is 
indicated. However, a separate but similar insulative substrate may exist in between. 

In addition, solids or liquids, such as inorganic or organic materials, may 
mediate,for insulation, the gaps provided between the electrode extension conductors 
9 and the surface of the semiconductor chips 3. 

Fig 4 is an external perspective view showing a second embodiment of a 
semiconductor apparatus according to the present invention, and Fig. 5 shows a front 
elevational view of that semiconductor apparatus. In the drawings, the insulative 
substrate I and the external electrodes 2 are the same as in the first embodiment, and 
descriptions thereof will herein be omitted. A plurality of structures, In which a 
plurality of semiconductor chips 3a are layered, are arranged so as to be ad.acent to 
one another on the surface of the insulative substrate 1. 

Fig 6 is a perspective view showing a cross section of a portion ot the 
semiconductor chip 3a mentioned above. The semiconductor chip 3a is configured 
such that a circuit section 5 having various functions is formed in a silicon 
semiconductor substrate 4 having the shape of a rectangular parallelepiped of a 
planar form. On a plurality of faces thereof are formed a plurality of electrodes 6 
20 formed of AI,Cu, Au, solder or some other metal, or of combinations of such metals 
The fact that these electrodes 6 are electrically connected to the circuit section 5 
mentioned above via contact portions 7 formed in the silicon semiconductor substrate 
4 is the same as in the case of a conventional apparatus. In addition, these electrodes 
6 are connective with the electrodes 6 of other semiconductor chips 3a through 
25 contact, pressure welding, fusing and the like. 

In the semiconductor apparatus shown in Fig. 4 and Fig. 5, the electrodes 6 on 
the upper surface side of each of the semiconductor chips 3 layered vertically are 
electrically interconnected with the electrodes 6 on the lower surface side of the 
semiconductor chip 3a in the layer above, and between the semiconductor ch.ps 3a 
that are adjacent sideways, opposing electrodes 6 are also electrically interconnected. 
Further, the bottom-most semiconductor chip 3a has the electrodes 6 on the bottom 
surface thereof electrically connected to the wiring on the insulative substrate I, and 
through the configuration above, the semiconductor chips 3a are each electricaUy 
interconnected, and simultaneously fixed, by their respective electrodes 6 and the 
35 wiring on the insulative substrate 1. In addition, the fact that a sealing member not 
shown in the drawings for protecting the semiconductor chips 3a and the wiring on 
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^ illative substrate , from external environments is provided separately on the 
insulative substrate I is the same as in the first embodiment 

In the semiconductor apparatus thus configured, the plurality of 
sem,co„ductor ch.ps 3a arranged in layers on the insulative substrate . a* electlily 

to the right, and in front and behind via the electrodes *,and are also conneaed o 
the wring on the insulative substrate I. Thus, the circuit section 5 of each 

onf n ' ^ ' 5 ' ™« having more advanced f nc t on • 

configured. Between the circuit thus obtained and the outside, signals n be 
» transferred via the externa, electrodes 2 formed on the insulative substrate^ 

In add,tion, through the electrical connection mentioned above, since all the 
^conductor chips 3a are fixed in a three-dimensional arrangement on hi 
ubst ate I, the mountmg density of the semiconductor chips 3a becomes greater the 

accordm 8'» ^d the propagation delay and attenuation of the electrical sijal 
outputted from the semiconductor chips 3a are suppressed 

In the embodiment above, a case where the electrodes 6 of the bottom-mos, 
em.conductor chips 3a, which are arranged three-dimensional*, ar^ diet! 
connected e.ectrical.y to the wiringon the insulative substrate I is indica ed hZ vr 
0 a separate bu, similar insulative substrate may exist in-between 

semi™ J* 7 ' S 3 Vertkal CrOSS - scc,ional «™ lowing a third embodiment of a 
em, C o„d„aor apparatus according to the present invention, and in the drawing la 
. d,ca,es firs, insulative substrates on which a plurality of semiconducto ch ps 3 ^ 

; whT rr r,h nxed ' and ! indicates 3 ^ r ™ ^ »^ » 

sTbstra « r. I «"*»"*'«* chips 3 are fixed with mediating insulative 

b trates 10 ,n between. The configuration of the semiconductor chips 3 fixed on 
each of the first insulative substrates ,a and lb are the same as in the caTe of a 
conventual appara, U s,and a description thereof wil, herein be omitted 

Fig. 8(A) ,s a plan view showing a state in which a plurality of the 
semiconductor chips 3 are arrayed and fixed in a plane on the first insulative ubL 

lectJe ™ 0 m °" l™'^ Sub ™te la by electrically connecting 
electrodes 6 formed on one surface thereof to the wiring mentioned above 1 
plurality of externa, electrodes 2a for achieving electrical connections wi *e oldt 
are formed on the peripheral edge portion of the insulative substrate ,a, and these 
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external electrodes 2a are electrically connected to the wiring. 

Fig. 9(A) is a plan view showing a state in which a plurality of the 
semiconductor chips 3 are arrayed and fixed in a plane on the different first insulative 
substrate lb mentioned above, Fig. 9(B) shows a plan view of that insulative substrate 

5 lb, and Fig. 9(C) shows a side view of that insulative substrate lb. A wiring is formed 
on this insulative substrate 1b,too,and a plurality of mediating insulative substrates 10 
are arrayed and fixed in a given direction thereon. And these semiconductor chips 3 
are electrically connected to the wiring on the first insulative substrate lb via wirings 
of the mediating insulative substrates 10. In other words, a plurality of the 

10 semiconductor chips 3 are arrayed and fixed on the first insulative substrate lb with 
the plurality of mediating insulative substrates 10 in between, while at the same time 
those semiconductor chips 3 are electrically interconnected via the wirings of the 
mediating insulative substrates 10 and the wiring on the first insulative substrate lb. 
A plurality of external electrodes 2b for achieving electrical connections with the 

15 outside are also provided on the peripheral edge portion of this first insulative 
substrate lb, and these external electrodes 2b are electrically connected to the wiring 
on the first insulative substrate lb. 

Fig. 10 is an external perspective view showing a second insulative substrate Ha 
for supporting and fixing the two kinds of first insulative substrates la and lb 

20 mentioned above. This second insulative substrate 11a has a frame-like form with its 
approximate shape being rectanguiar,and the inner portion is formed to be lower than 
the outer portion such that there is created a difference in height. And wirings 12a 
are formed on both the outer portion and the inner portion of the insulative substrate 
11a. 

25 In the semiconductor apparatus shown in Fig. 7, a structure, in which the first 

insulative substrate la shown in Figs. 8(A) and (B) is fixedly supported by the second 
insulative substrate lla, is layered in two layers, and further, a structure, in which the 
different first insulative substrate lb shown in Figs. 9(A) through (C) is fixedly 
supported by the second insulative substrate lla, is arranged on top of that. The first 

30 insulative substrate la is fixed by placing its external electrodes 2a on top of the inner 
portion of the second insulative substrate lla and electrically connecting them with 
the wirings 12a of the inner portion. In addition, the different first insulative 
substrate lb is similarly fixed by placing its external electrodes 2b on top of the inner 
portion of the second insulative substrate lla and electrically connecting them with 

35 the wirings 12a of the inner portion. In addition, each of the three layers of the 
second insulative substrates lla that are fixedly supporting the first insulative 
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substrates la and lb are concatenated by electrically connecting their respective 
wirings 12a above and below their outer portions. These three layers of the second 
insulative substrates Ha are placed on top of a different second insulative substrate lib, 
in which a plurality of external electrodes 13 and wirings 12b are formed, and they are 
joined by electrically connecting the wirings 12a and the wirings 12b. Further, on top 
of the three layers of the second insulative substrates 11a is placed a still different 
second insulative substrate Hc,on which wirings 12c are formed,and they are joined by 
electrically connecting the wirings I2a and the wirings 12c. A chassis is configured by 
the three layers of the second insulative substrates lla mentioned above and the 
different second insulative substrates lib and 11c positioned above and below. Each of 
the first insulative substrates la and lb are in a state in which they are fixedly supported 
by being enclosed by this chassis. In addition, this chassis is provided with a sealing 
member, which is not shown in the drawing, for protecting the semiconductor chips 3 
and the wirings on the first and second insulative substrates la, lb, lla, lib and lie from 
15 external environments. 

In the semiconductor apparatus thus configured, the plurality of 
semiconductor chips 3 fixedly arrayed directly in a plane on the first insulative 
substrates la layered in two layers, and the plurality of semiconductor chips 3 fixedly 
arrayed on the different first insulative substrate lb with the plurality of mediating 
20 insulative substrate 10 in between form, as a whole, a three-dimensional arrangement 
layered in three layers, and further, because the semiconductor chips 3 are each 
electrically interconnected, the circuit sections of the respective semiconductor chips 
3 are combined, thereby configuring a circuit having more advanced functions. 
Between the circuit thus obtained and the outside, signals can be transferred via the 
25 external electrodes 13 of the second insulative substrate lib. 

At the stage where the plurality of semiconductor chips 3 are attached on the 
first insulative substrate la or lb, because a portion of all the functions the 
semiconductor apparatus is to be equipped with is formed, it is possible to test the first 
insulative substrate la or lb as a partial system. The scale of this partial system is 
determined by the number of semiconductor chips 3 to be provided thereon. 
Therefore, if the number of semiconductor chips 3 is small, the scale of the partial 
system becomes smaller, and testing becomes easier. 

In addition, because all the semiconductor chips 3 are fixed in a 
three-dimensional arrangement as mentioned above, the mounting density of the 
semiconductor chips 3 becomes greater, the length of the wiring between each of the 
semiconductor chips 3 becomes shorter accordingly, and the propagation delay and 
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attenuation of the electrical signals outputted from the semiconductor chips 3 are 
suppressed. 

In each of the embodiments above, a description was given with respect to an 
example in which silicon semiconductor substrates were used for the semiconductor 
substrates constituting the semiconductor chips 3 and 3a, however other 
semiconductor substrates, such as Ge, Ga,As and the like, may be used. 

In addition, not all of the semiconductor chips 3 and 3a need have circuit 
sections, and there may be included those in which only wirings for electrically 
connecting the semiconductor chips 3 and 3a are formed. 

Further, passive elements, such as resistors, capacitors, coils and the like, may 
also be mixed in the semiconductor apparatuses mentioned above, and heat 
dissipating and cooling functions through liquid-cooling and air-cooling may be 
added to this semiconductor apparatus. In addition, a gaseous, liquid or solid 
substance may be filled inside the semiconductor apparatus. 

[Effects of the Invention] 

Thus, according to the present invention, because a plurality of 
semiconductor chips are arranged three-dimensionaIly,and are configured so as to be 
electrically connective with ease, the mounting density of the semiconductor chips 
can be made greater easily, and the length of the wiring between each of the 
semiconductor chips can be made shorter to suppress a drop in performance of the 
semiconductor chips due to propagation delay and attenuation of electrical signals. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a front elevational view showing the first embodiment of a 
semiconductor apparatus according to the present invention, Fig. 2 is an external 
perspective view showing a semiconductor chip having an electrode extension 
conductor used in that semiconductor apparatus, Fig. 3 is a vertical cross-sectional 
view of that semiconductor chip having an electrode extension conductor, Fig. 4 is an 
external perspective view showing a second embodiment of a semiconductor 
apparatus according to the present invention, Fig. 5 is a front elevational view thereof, 
Fig. 6 is a perspective view showing a cross section of a portion of a semiconductor 
chip used in that semiconductor apparatus, Fig. 7 is a vertical cross sectional view 
showing a third embodiment of a semiconductor apparatus according to the present 
invention, Fig. 8(A) and Fig 8(B) are a plan view and a front elevational view, 
respectively, showing a first insulative substrate in that semiconductor apparatus, Fig. 



9(A), Fig. 9(B) and Fig. 9(C) are a plan view, a front elevational view and a side view, 
respectively, showing a different first insulative substrate in that semiconductor 
apparatus, Fig. 10 is a perspective view showing one of the second insulative substrates 
in that semiconductor apparatus, Fig. 11 is an external perspective view showing a 

5 conventional semiconductor apparatus, Fig. 12 is a front elevational view thereof, 
and .Fig. 13 is a perspective view showing a cross section of a portion of a 
semiconductor chip used in that semiconductor apparatus. 

In the figures,! indicates an insulative substrate,1a and lb insulative substrates, 
2a, 2b and 13 external electrodes, 3 and 3a semiconductor chips, 6 an electrode, 8 a 

10 semiconductor chip having an electrode extension conductor, 9 an electrode extension 
conductor, and 11a a second insulative substrate. 

In the figures, like reference numerals indicate the same or equivalent 
portions. 

15 Agent Masuo OOIWA 
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W IS 1 Ctt*S(4-7-y7 3**nf>*«BE:JB a 
W tc IS ft -I' 6 K & £ ft ffl fij ffi /> 6 ft 3 * ft L : 9> <D 
li iL ffli M »l C B U 6n§, 

J: M 0 J: -3 ic ffl- ? n T 19 » K S5 r tt , ft a 
W^^«t*-7-»73tfjem»filfl)(Ett^/hOT 

mi n. tc iti « w tc k ^ani(or, ft * $ ft -7 7 7 
3 (7) n iff a n 5 /jiWftLT, ^ms/iu^M 
o 0 «? /j! t« /uwi 5 t b c , : (?) 5 ic u i 

W S n A: ED B £ ffl t (0 f,"J Tit % 16 I* J4 IS 1 (C JB 

anrt^^ ^ ^ $ 2 $ n 0 x c r } 05 g 5 ^ r r 

3 C t T* J § , 



?73<0-ffitCH2/*<tn/-c?Bft6£, IS ft g £ 1 

K M s (K 1 His 

L/,a/ ^^ ^J:n««tB, ¥ # ft # Itf 
8 S 1 tC |§ ft <J -6 ¥ g i* 7 v 7 3 £0 » £ iff f. * t 
5fc<&Stf*?>*, ft ¥ » ft /• 7 7 3 H * l£ ft 

S t* £ C t # T- $ & ^ 0 \j \z li o ? ft'}fC 0 :f- $ 
KST-U, **(*fy7a**nfBJB«iitt*c 

X- O Aj ^ t tx 5 Jjr, m ^ tf fc ^ £ ^ 



?rs 1 (0 ss a <r; ^ t . c to n m tc ff t & * « » 3^ 
w<i , * flfj tc % a (7) a? ^ # ^ ^ n fc ^ » ^ 7 
/ (0 ft ;ii Hi tc . a*»tt-7-774>aiBi(CiftoTjl 

♦fco^fius^n-Hrofflattf, b is u 

^ Jfi Hi I (i- ?K 9 {* : .7. 7 7JiTI±(02Sfli4i[JS 
V? ft tf| 5 tc 7&' g< (ft tc IS £ 2 n j: ^ tc $ 4a T , 
ft! fi( 0) 13c n /c K « 13 » ± (C M £ ij- ft t ^ (, (c 
W l : (B4>$3ffilj[CS«(i tf 3- T- a9 fA 7 v 7 4) n s 

(DiKfit^sriWicKiauT, 

T ft * » 7 7 7 fl] .5 B £ ;a a «(CB«Uteb<0 
x- ft 6 . 

* fc 35 2 <D SS tc ^ t% r , C <7) ^ if] (c {jfi ft .f. $ 

ft UU, fB ft £ IS a ff) |7T| tc ft (-> T * U fc * ilfi 

(0 T ^ ft 7 7 7 (?) « a fly £ , WIS ^ ft T ^ ft / 

7 fni t (?) ^ ft /rv ^ n tc ;s m tc m ^ ^ n ft «t o 
-.0 tj r . E © o) flic 5 n t e « mfi j; tc gg £ T,- 
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6 £ 6 tc , ©Tfc<0¥8(**v7<oniHi£fctt 

S 8 t « Hi t * ft ^ * * * ■ * 1* * v 7 * 5 H * ?u> 

5 JC SB 3 © !B » K <Ti ^ x > C 0) ft w c « a H*- 
# ft H !S « * KStfM?n, ^si^ht 
«] 5 tc % a \n tc » r s n & a a w o> * ^ # <* * * 7 
tfRiiDiciassnfcSBiotSftitififc. fsiu<K 

8©B«5nfcSn20)ie«B«t±*CfflSb, SB 1 

Lt*awai*©«a«*» Ais*)3n2«>««tt 

E9 ffi 52 0 , «¥»i* s M7ffl!!Wt« % W tc IS ft 
b 6 0) X & & ■ 

c m m ) 

c<D^m<osni o>ia««c43(r^T*4, jg ft s & ± 
c«aiso)*»»f-y7/)iaitoTKiasn, ft ¥ 

i9ft*y7iB5istt**0ffiH!fl*tfffi* ttfi8 
ftfcfcttSfioEa^ftt'TffiswtcisRafta. 

ffi-tM*8E±tCfflUJ:olC8a0¥8ft?-?7 



ft CB ¥2-1962 (3) 
€ t) fc ffi « £ si ft « s ^ ic e tt u x e a l fc « 
ft ic » , ffi tc * * » » 7- ? 7 «i a <a a & a * *> 

n & . 0 fc ? T , BRflJ^^OE^f 7ttffl.riB 

* % ffi tc IS & ivnTtfittl*S±?3fcic W c E 

a a n 5 

d <0 St m O SB 2 fl) « tC di ^ T tt , * ft E fi 1: 

c ffi a in <o * » (* 7- y 7 # 3i fc x E B n . » ? i- 

* /> t c ss % ft tc is t% * n a o isi - » « a « -t c 
nu^Hsao)^ ft * 7 £ a a fc ffi a * » 
ama^*cKiguTieasi/fc«fs»ctt, « tc * * 

:|£ tf> ft f f 7 7 10 5 fl) 113 b ft (0 & fa £ ill tc JI2 mi 3 
/j; 0 x IS ft </) ¥ '9 ft f * 7 U Jfl 5 ffl £ fu 'sS W K 

c^ftiw^sRawagtttc^j^Tti, ffl a us tf) 
«itt-7-y7*«inictBam«cjseuTH£Ufc!B 

1 <otfi«a«©fflftttf^20)«R»K^«*H 

* ft L X 81 H SI £ 3 n , «!T.39l*fv7fflSBtt 



SB 1 <D«a£«<Dffiefcffl2®fttt3fi0B2®* 

/►UTfBSTiWtclj&ftSns. U o X , ffi ft 0> 

8 ft 7- 7 7 tt IB 5 IKI * « K W C 1* # * n T 3 * 
;C^ICES3?HS. 

c % m m ) 

/;S($i|£**ElBX6£ol3tc<f5^X, 1 « £ Sfi 

H(7)5i.aJ?8fli2tfJB;*^nT^s. ^ « ^ a» as «. 

2tilSiSi5fl^OEfiltiuSlWtCfSK3^X(>><2b - IS 

» a- fi i osBuctuBaHo^ifiattSi*^^* 

ift«i i ;-7 7 8.*aHLfcfcfl)tfiStt«. I ^ tc « 
SB 2 1 14 Jt 52 U 31 Hi K 1* W ¥ « ■ {* ^ y 

» t* : fi 3- ¥ » t* ■ f • ? 7 8 a) ax n s a * s * - ^ ^ 

730)^^«6tc^liEIft^t*9 J &^^^lCfSrc 



BfiRtco^TiAtt)RKKa)«SSfc0-T-*6 B IT 

/y <5 , ^l' 1 ^ ■ (* ^ 7 3 ti , ?fi«0)ijli^tt:€ft 

IT •> «J a > ¥ « i* a tfi 4 C^B^fflffi^B^lslB 

,K fl 5 £ to f« b X ffi n , *0)10<OflOiCAi. 

c u . a u , ^ [ii ^ a (o an ft to e ft & ffl a © w w 
g ^ f« ^ n x ^ 6 . * o x , 5/ d > * » * a 

no to ?g ft 6 t fs w £ is a n x ^ * «> ± W u rc 

?d Ift g K ^ (* 9 tl A) -5 ffi ^ W W f ^ ^ 15 * ^ * * 
# ft ft , - «tcttCuftif©aa^6'.r'9, ns « 

6 ff) » /« * n re - 5 t^ s»(*T-^r3<oJiBn^e«as* 

II. X K Oii ^ £ ft ifii tc ffi 5 J; 5 tc 3 ¥ \K tc ITr lib t X 

» « sntjjo, tnf h»K?ftfcai«6 ( ¥ 
» ft£t «i 4 oiiBio ^irno)tt ss tc « s <o t- -t) 

j: (,\ ) ij* ® ft -/ 7 3 O M Bn IM4J <fc » AH « ^ 

3(DffittaS*(*9t«M, E IS . IS fit ft t" X ffi 
RT-£*«fc3lCKJ*3ttX^a. 

sn 1 a tc s r * » w « n t « , ± t «c a » 5 n 
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fiQffiff8Bg{*9#etiBci ± © ie » ic a a 

»C«RiSn4CKJ;oT, ± T tC * $ 

*^y7 3fl5O0ttfKfO * » f ? 7 3 *? 
ffi 6 Ji i tB Hi jtf C » » 9 £ Jg 13 S 4E 1 ± 0 © 

* ft 0 r « aw c ffi is a- n , iuj o$ (CHgjnr^ 
»(**■* 7 8 © es vh. vifiKa^itgntas 

J: '5 C L T « a © ffl Hi H 5 » 1* ^ .f. ® i|r ■/■ 7 -/ 
T fr* S . .h ffi u fc « ft LI £ 1 .f. # {* y y 

a: » »c a * 0 ft a ± mi m ^ »j ic a tj ens, 

3 IT. £ 6 , /ni^T*S5i9^5^^«c5 L 773 

ffi w * * * a ih a « ra x- « 9 , asum*©*?* 
MfEB^iEflnas-st. a (c j? ^ x , & & & *s 1 

«*0 f »f»fflHi2ttgBia)iL ? ttMtifsii;r«*3. 
^^■^tt*©Kwt!!r«^*.'iBtta(k-ic!)aiiH 

tc tt a ft flg (0 * 9 ft f- v 7 3 a £ JB U fc 6 <D y/ 
» ft U . SKRQ&UH^TfiBSni 

» 6 m fct ± iS2 Ll;- ! ^i*7-773a?)- 1 n«i 

cwwox^iraisiai'caa. c © * # <* /- y 7 

tf4C«H0Bfe*Ho@B»»5£JB/*OXJ» 

« a n , t^a&^ifiiitcAi, cu. a u . -f- 

«3nt3>jnfllj)7«HTJ:ELfc0» 
«0*9»fr/3aoj|i6U«, ][E 15- . j» 



ABB ¥2-1962 (4) 
» * 8 Mr 7 v 7 3 0) n*a»5tfHS0X. J: 0 
fi K & ft IE £ ft O fcl ffi ffi # 3 n $ C £ IC ft § . 

^^^^ctx^^nfciDjnjt^fflJtcraTfct, 
Mi « « K 1 KH*«snx^aasi;B«2£fttT 
ft n © £ 3 £ It 0 c <t x * -5 0 

;"fc fc . ± ffi 0 ffi Si » & » fit IC«k o X , * ac x 

0) ¥ f* f- v 7 3 « I* it tfe 1 I: tc 3 & * </) fii ft 
4- ft LXW2<sn6©? % ■^(*f 

Sf Itt # < ft 0 , * V? {* 1 v 7 3 H Q K * fi * 

** n A: (j *u < ft 1 x % ¥81***73*6 ill a 

n 3 ft 3 a 55 (7) ; a a; « $ # 0 < mi x 0 n & 
C <b tC ft & 8 

ft aj , ± k * mi #j x , 3 & Tzhiny, tc r » t* 

7 7 7 3 CO (a "F £7) ffi Hi « £ # i* 9 £ ?i J? , J& f% 

& &" 1 1 0) ffi «( tC ^ W |« ?vl- U fcfl ft «C O ^ X 

^ L , t © (?J (C , ? 0 tc W (7) fn] f* co J£ « y ^ 

/j ; /> a b X t> J: o 

^ /t , ^ Hi il a » {* ^9 £ ¥ 9 I* * 7 7 3 © a i¥i 

ft f <0 H (* . ?Bt <« : £ /> a 3 ti X « l| L X 6 J: ^ fl 

a ft H tC J; 0 IS 15c nj flg X* & 2> . 

?3R 4 a Ji J; a 5 I*! tc lis V -f- 8 ii 8 a x- U , 1 

T JC in O 0 n fc » T- 59 » -7- 7 3 a (0 ± jfij <0 fg 

Hi 6 t f fl) 1 ffi fl) '4'^ ^ v 7 3 a o fl5 fiW 0) 3i 

I* 6 t /,? H ^ tc ?E 51 DS tC » ^ 3 n , ^ r c (A 77 ft tc 

W f3 ft -5 ¥ iff (* 7 y 7 3 a 0) f/i! X 6 H ir'ij L ft 0 W 

(5i «0 JB 44i 6 fn] ± JI ^ tC JC SI W (C » 3 n X ^ * . 

^ 0 tc i£ T IS © ¥ ^ i* * v 7 3 a Lt ^ <7) T Off <0 

Hi 6 /* e » M ffi 1 ±©fie«Kcfea«ic«et3nx 

J> 0 , WKDIJidctoT, ft ¥ ^ Ur * y y 3 a 

ffl n i;a u * n ^ n © « h«. 6 t c « q is 1 ± </> k ft 

t tc j: o z: qj Si w tc k & «y n . i?u tc iai £ ^ n x 

0Wj o i f; I <5 f 7 7 3 a t> ^ jj }2 15 1 ± <7) ftC 

Kl € » Sli GS m U 7k f 6 tz to d) ® ,7? o ft ^ m ± 

W 3! //ft 0) « ft t Tnl +£ X <to 6 . 

i" E O d: 5 (C |» ^ n ^ « (* K a x- tt , ^ n 

^ i ± tc a m fie a s n /c » a k <*>¥#(* * 7 y 

3a/p±T, s ( iiJ)#Xfa9ft3¥J3{*7-yy 
3 a t a ffi 6 € ft U T « S[ W ic » R n . s fc fiA 
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?lia ¥2-1362 (5) 



$8ikf 773a<D@tta»5tflfl&LT* £9 

z <n J: ? £ U T n 6 ft fc 0 n fc * ffi fc «).W T u , 
« n a * 1 © » » ffl I* 2 * ft U X e « was* fif 

* fc , ± sa t fc a a n ft « R *c * -> x * '* K T 

0 s1£ $ ^ f v 7 3 a ft ft It S fi 1 ± (C 3 * tc © IE 
atftUTBSSftSOt, * iff. ft -7- 7 7 3 a 0) 
!5 « $ S a < ft 9 . ft*»fc*y73aW0>K 

^Hnf;^-<^I, ¥ » i* f ■ v 7 3 a * 

a 6 n s : i c ^ ; ^ o 

ft J3 . ± 2 3S tt « T U , 3 * X KBOfc * » 

?■ 7 7 3 a <0 ffl T ffi 0 ffi Hi 6 £ iS ffi , ft It a fi 1 

±©K»Ki«SRWK:«tiUfc«ft(Co^T S 0 fc 

, * ■ © isi c , $ e c sj o fin* o ft is a fi /* ft ft 

Sn7BttC«>RlBiCJ:a*8*8B©»3«* 
tl Wi * S f « « iB fl X- ft 0 , H C /j ^ T 1 a tt « 



8 B © -T- 9 » v •/ 3 * fi 16 fi iS 0 I Bl IE 0 fc IB 

1 fl) ft H a fi X- ft 9 . 1 b«15SIS(D^i* 7 7 
7 3 £ i'f ft ft It a fi 1 0 € ft U X E3 £ U fc PI O » 
10)ftltafiX-ftftofc3G10)ftli£fi1a. 1 

b ic r/.i £ i.v n x ^ ft *r- » * f ■ y 7 3 o «5 a « (t * 

»H <7)U3£fcfn]-Xft9, CCTB^SWH 

3R 8 1*1 ( A ) U±ELfc3M0t6»!Sfi1 a ^ 
IS St 1 ff> -T- « I* * 7 7 3 ¥ tTH M C fi W * n T 131 

& a ft x ^ ft « k £ * * ¥ os a x- ft o , as o b 

( B ) U * 0 ft I* a fi 1 a J. ifij B4rSt. ^ © 

ft It a fi 1 a ± c ti K & // S ft T <f> O , ft ¥ 

3?J. Mi T 7 7 3 « ^ <0 - BB tC K /« ^ n fc ft Hi 6 £ ±. 
ffi ffi»iCfBfiW(CffiKfir5Ct(C<|:oTfcJeii S 

fc 1 a J: IC C5I £ ft X <^ ft . ft It a fi 1 a (7) JQ It 

at »cu^iast?sswf«tt«ttfrftfc«>^^ffl ^ *■ 

2 a ^ w a ia © a n , c ft 6 o ft $ ft 2 a u 

sr 9 m ( a ) w: ± a u fc si <n 35 1 <t> ft it a fi 1 
b u: ifi a IB ^ « ^ 7 7 3 V ffi W c IE W n 



xrasaftx^ftlASfc^^iifiBX'ftg, 9 
b (B) tt * <o «s a & ffi 1 b(7){Eimi3^^u, sn 

90 (C) ii * <?> ft It a fi 1 b <0 (W flfi B * w * ■ 

c (o ft n a tft 1 b ± ic t> k ta /* « ^ n x 9 , 
^<o.L(cttisaiH^fi>ftfttts«ii 0 # - £ /; ift 
tc sifc ^ x ua s i* n x ^ ft . c © i'f ft ft ^ fi i 0 
icfcffiffitfJBflsnaso, c © ifi fiic -Y- ® Uc r / 7 

7 3 0) ffi W. 6 £ 18 £ W ^ IS ^ T ft C t £ J; ^ X , 

S Si B 0) ¥ 8 U ^ 7 7 3 «' ft ft R SA ffi 1 OtC 

1 Jl| ijfe T Rl 3 ft X ^ ft . HT, C ft 0 0) 

¥ £ M : f 7 7 3 I* M» ft ft « 13 fi 1 OOffifiHl 

x 3R 1 0) ft 8 a fi 1 b h«)RfiKaS«iclS «S ^v- 

ft x ^ ft o t ft to (3 , SO 1 0) ft II S fi 1 b ± (C li 

sawwttftftttBKi ot^uT»aiy<o*» 

to -7 7 7 3 ft K 5"! ? n x £ a ft ft t t> tc , ^ 
ft 0 ff) ^- W i* 7* 7 7 3 tt » ft ft » ^ fi 1 
fc3f51<7)ft»Safi1 b <0 E fil t ^ U 'C i Fi (C m 

s w ic is «r* ^ ft x ^ ft . c « ?R 1 fl) ft » ^ fi 1 b 

ISl \l U\ tC t> 54 B! fc ffi a ^ « R €: « ^ * * » ^> » ® 
'«S2btf)!!SISlB«?n, c ft 6 <0 » fi« fB I* 2 



b tt SB 1 <0 ft 15 S. r - fi 1 b ±. <D IE ^ fc a S W (C m IS 

it ft X ^ ft o 

35 1 0 m IA , lELfc2H»i©mi«>ft«t4fi 
1 a . 1 b £ & J5 £ 'J ft fc W © % 2 0) ft « a fi 
1 1 a £ ;7; * K K fl ?H B X- ft 0 . C <0 3fS 2 <D ft It 

a Hi 1 1 a w hk je /* ^ 4- ft t w « x % 54 ia » c 
w u x ^ pi w fs ^ ^ ft u <fc o tc < ? ft x 

ft o UT, €■ 0) ft K S fi 1 1 a 34 IB ffl rfJ J= V 

^ IM ffi c Ct ^ ft T ft ffi 19 1 2a/»s^liSc3ftTC^ft 

3R 7 B IC /t: -J ; l' 3«?. Me K S3 X' « , 2 03 ft It a fi 

1 1 a tc ffi 8 ^ ( A ) . ( B ) »c IT SB 1 <0 ft « 

a fi 1 a £ 3 (£1 Z b fc IK ft * /r 2 ffi (C W H i-V ft 

<\ 0 IC ^ W _h IC (i SB 2 (0 ft It a fi 1 1 a tc 3B 9 B 

( a ) - ( c ) c ^ ij- »i (?) 2R 1 <o ft n a fi 1 b 

St l?i P.1 ^ U fc l» a (* // *J3 to X (E K 5 ft X ^ ft . W 

1 (0 ft n a fi 1 a [X * <n 54 SI ^ « 2 a * 35 2 ff) ft 
11 a fi 1 1 a 0) ^ f.(i (?) 11C Ui U' X , *<Ofl M ffll 
0) ftil ft 1 2 a fc fit 09 tc jfi & * ft C fc tc J: o X [il 

2 * ft x ft . * fc , s?i <7> ?r 1 <o ft it a fi 1 b (C 

^ x b lul c , ^0354a^«2b€SB20)tt« 
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J5rasuT**a3H«)*n-Fn0ai2 <o.*e a q <k 

1 1 aw, * n 6 fl) » ffl fill © ± T C J3 ^ t s ^ fl) 
RBI 2aBt«8a»i:pncticj: 3 T 
a iy n T ^ * . Cn530<OJB2O)«||Jit«(i 
1 a u , &l&flSI(Ottfl!fftii 3 t K B l 2b^ 
»ttcSnfcffl^sn2©l6«««l 1 b 05 J; ic ifi to 

en, mi 2a tffiis! 2b*:*ssnicKe 

!T*CtC«lnrcn5fl3|lj|/jSH!B3nT^§ B 
5 6 c • WlfittSffi i i a <& ± c fct , 

fi B 1 2 c m A cS n fc £ 6 £ jm (7) gj 2 0) £ I* 
«M 1 c ffl to 5 n , JE « 1 2 a £ © 1 2 c t 
£ «u M W (C |£ U ? * C t IC J: o T C n 6 fl) iia // ^ 
£ S n T £ 0 ±E0fc3E(DB2<0tt ft 13 £ 1 
1 a <t , *©±T(CffiaT*)5iJ^<o»2©Bttffi 
* 1 1 b . 11c£tc£?T£gi*tfj«/(it<tn,* 
n?n<7)$fM<ojgtfg£ 1a , 1 b a c o g <* ic 
3D it- n T $ » a Z a n fc « g t ft § 0 ftc ¥ « (f 



?§ffl¥2-19S2 (6) 

-7' v 7 3 P 3H 1 . 5R 2 O « ft fi & 1 a . 1b. 1 

■2 V & U ft <n & L ft t> M jt ffi « Jtp C 0) K ft ic » 

b c & 1 u 6 n a . 

.i: <0 J: 3 ic ffi 0 *i fc ¥ & flr R B T U . 2 fi 

tc « h i n rc 55 1 £o « a & ts 1 a ± ic a is * m n 
c k w tsi g it n fc js & i o) * # > {* 7- v r 3 t , »j 
<o sr. i a> « a a « i b ± ic « a ® (o # ^ « is i\ g 

1 0 € /H T fi fl R J j\' n /; u 6 |l| © | s n- f 7 
7 3 , ^IULT3HlCWK!3hfc3*SBB 

«& s . o * €> ft -r $ (* i - v 7 3 « ?7 en u 
fiiawiciusnftcuftftJDT-, # -r s (* -7 

v 7 3 CO [nj j« » 5) /jt ffi ft L T , J; 13 ft flj ft « jg £ 

x iy 6 n /c (Pi is t n n\ t <o w v \t , % i <»% %\ % 

IS 1 1 b <o » STi f5 Hi 1 3 £ ft U T i* 3 © K 5 * fi 
■5 C <t T- 3- 3 . 

K 1 <3 « K £ « 1 a $ <,m* i b ± (C » a (0 4£ 

# (* 7 7 3 5- ici v u fc a b -e tt , 4£ » (* « a 



a « 1 -us Nn ^i^^/^-^c t/i 
x* ^ * 0 c a) as » w /j 3/ ^ x a o ;a a u % * c ic 

$ (* -7- v 7 3 (?) s * ft y n ^ © sis i> ^ ft -> ^ 
r a o> & a a * iy < ft o . T^hAE^aicftft. 

* fc , ± & b fc <t ^ IC V *C T £0 ^ ^ (f- f y -/3 

3 * s aa * ft u t isi s c\- n s a) t- , # 

» 7 3 © 15 B flf n » < ft k, v t |jn f773 

B ^KBBtff n;i « xq < ft o r , * « « y v -/ 
3 s iUA*na«5fiSfl>fiBjBffi»a8tftt 

BK^ra^fcBico^TBillUfctf, G c G a 

* *: , *^*??73, 3 a » t a: t (nl «j fax ft 
% W o T ^ 5 « B tt ft < , ¥S^ 7 7 3i 3a 

w*aa»icB«t&EBtftftf»tttfnTi^ 



S C , 1 K U fc ¥ « (* K B (C (4 |g R . n > r 
> ti . J ;u ft £ 0) 5 fii « 7- * 32 B L T -t> J: < , 

WJ B fig 4: M jJil U T t» J; <^ „ 5 fc^^li'RSSrtlC a 
i* . Hi Mc . !?J fl) » « ^ jft «t L T b J; ^ a 
( « IS] <7) % ) 

w ± <o J: 9 (c c (0 ft fm ic j: n yr , ^ a b o ¥ w 
li/y7*3»C7EWtc/EOU, A>oU5©l,n 
^ Si »C vti S Ifl Kl ffi R Y 3r a J; 3 IC ftvj ^ u Ac <D T- , 

T » i* 7 y7«)«ttSsfi^na(Ci5<!rSC^/|J 
X- a ^> £ £ 6 tc , ft ^ ® (* 7 7 B <0 fE ©Is $ © 
< O X « Si « (?) B 2 II f> « 8 ft if IC J: a ^ i5 

»7--/7<ottiiitt-F(jfl3E<jflixfti:t// x a . 
^ . 0 tfii o) fits ft m raj 

Mi M 4f /fx t IE ill @ , SB 2 H * O ¥ » tt 8 rc IC ffl 
^5n53NltBS(li f;j T 8 ft 7- 7 7 £ $ * * 
« ffl H . 5B 3 S « ^ £ Hi B S 8 t* M $ ^ « 
•7y7<0ttffiiiIiH, ?n 4 it C fiO ft m IC <fc a !f! : 9 
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U * <D iE OS B , 35 6 ft fct * fl) * « W £ B C fl) ^ 6 

n s » * ^ v r cf> - a» € tt w o ^ s ^ a « @ . 

^, 7 0 ii C <0 re W ^ <fc ft » tt S iS ^ 3B.3 <0 X ttfe 
W £ 7?, !T tt K SB S * 3R 8 B ( A ) J; Cf 35 3 H 

( o ) u * n ? n * <b ¥ » I* s a ic « w ft 35 i <n 
ttHafisst^BSia^^aiEinia, sn 9 ( a ) 

?(i9ra ( B ) J: U » 9 H ( C ) tt * ft * ft * 

<7) ¥ 8 i* £ S C 6 »I *) 3! 1 US I* & & * * * 
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